NOTICE 


THIS DOCUMENT HAS BEEN REPRODUCED FROM 
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT 
CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED 
IN THE INTEREST OF MAKING AVAILABLE AS MUCH 
INFORMATION AS POSSIBLE 



AgRISTARS 


Early Warning and Crop 
Condition Assessment 


E82'10275 

EW-L1-04190 

JSC-17437 

A Joint Program for 
Agriculture and 
Resources Inventory 
Surveys Through 
Aerospace 
Remote Sensing 

February 1982 


AREA ESTIMATION OF ENVIRONMENTAL PHENOMENA 
FROM NOAA-n SATELLITE DATA 


6. Tappan and G. E. Miller 

“Made available under NASA sponsorship 

in the interest cf early and wide dis- 
semination of Earth Resources Survey 
c r 0 gr?m iahrrvxiion and without tiatliltW 
:i; iT.a'ie UlCfeOt" 


(Eb2-I027b) AfiEA ESlIHATiCli CP NB2-24 

EWVIECMHEbl AL PHEJiCMEKA PBCE KOAA-n 
SATELLITE DAXA (Lockheed Engineering and 

Hanageneat) 39 p HC A03/EE A01 CSCL 02C Oncias 

G3/43 00275 


Lockheed Engineering and Management Services Company, Inc. 
1830 NASA Road 1, Houston, Texas 77058 



Lyndon B. Johnson Space Center 

Houston. Texas 77058 


ORIGINAL PAGE IS 
OF POOR QUALITY 



JSC-17437, OW. 1-04190 


4. TMvmd 


Area Estimation of Environmental Phenomena 
From NOAA-n Satolllto Data 



February 1982 



6. Tappan and 6. E. Millar 


Lock hoed Engineering and Management Services Coepany, Inc. 
1830 NASA Road l 
Houston, Texas 77058 


LEMSC0-17312 


10. Mart Unit Mn. 


Early Warning/Crop Condition Assessment Project Office 
U.S. Department of Agriculture, 1050 Bay Area 81 vd. 
Houston, Texas 77058 .'edmlcal Monitor: V. S. Whitehead 


It. Q mmt m m Qnm m. 

NAS 9-15800 


13. Tyf* at naaan am i 

Technical Nmeorandum 



Pm Agriculture and Aesources Inventory Surveys Th r oug h Aerospace Remote Sousing is a joint pro grim 
of the U.S. Oepartment of Agriculture, the National Aeronautics and Space Adntnlstmlon, the National 
Oceanic mid Atmospheric Adulnlstrttlan (U-S. Department of Cammree), the Agency for International 
Oeveloonant (U.S. Oepartnent of State), and the U.S. Oaoai g e nt of the Interior. 


The NOAA-n environmental satellites which provide dally radiometric coverage of the Earth 
In four or five wavebands have potential for monitoring dynamic surface phenomena. 

Effective monitoring of phenomena such as’ major floods requires estimation of their areal 
extent. Because NOAA-n pixels represent varying areas on the ground, calibration Is needed 
before accurate areal estimation can be performed. 

Based on Earth-satellite geometry, a function was derived to calculate the effective pixel 
size (measured In terms of ground arts) on any given pixel. Results were tested using 
NOAA-5 data to estimate the areas of several lakes. Accuracy was generally within 
5 percent. Sources of error arc discussed. 
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PREFACE 

The Agriculture end Resources Inventory Surveys Through Aerospace Remote 
Sensing Is a multiyear program of research, development, evaluation, and appli- 
cation of aerospace remote sensing for agricultural resources, which began In 
fiscal year 1980. This program Is a cooperative effort of the U.S. Department 
of Agriculture, the National Aeronautics and Space Administration, the National 
Oceanic and Atmospheric Administration (U.S. Department of Commerce), the 
Agency for International Development (U.S. Department of State), and the 
U.S. Department of the Interior. 

The authors wish to express their sincere appreciation to Thomas I. Gray of the 
National Oceanic and Atmospheric Administration for his valuable support and 
critique. 
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1. BACKGROUND 

The NOAA-n environmental satellites of the TIROS-N family are currently being 
Investigated as potential tools for the monitoring of worldwide resources. 
Designed to operate In a near-polar, Sun-synchronous orbit, they each contain 
an Advanced Very High Resolution Radiometer (AVHRR) from which spectral data 
are obtained In four or five spectral wavebands. The wlde-vlew angle of the 
onboard scanners provides dally coverage over the globe. While the spatial 
resolution of the data Is considerably lower than that of Landsat, the fre- 
quent rate of coverage Is especially conducive to monitoring highly dynamic 
phenomena on the Earth's surface such as major floods. 

Area estimation of dynamic surface phenomena Is one of the most Important 
requirements for effective monitoring. Some remote sensing systems such as 
Landsat provide data which Is well -suited to area estimation because of the 
fairly constant pixel size across the Image. Unlike Landsat, ground area 
represented by a pixel on NOAA-n satellite Imagery Increases significantly 
with distance from the~satell1te ground-track.~Therefore, calibration Is 
required before area estimation of surface phenomena can be obtained. This 
paper describes the derivation and results of a technique for documenting 
changes in pixel size which can. In turn, be used to perform area calculations 
for various land cover types from the NOAA-n satellite series. 

2. EFFECTIVE PIXEL SIZE 

Earth scan data from the NOAA-n satellites are retained within a view angle 
*55.4° (nominal) from the subpoint view or nadir (Schwalb, 1978). The Instan- 
taneous field of view (IFOV) of each sensor Is approximately 1.4 mllllradlans 
(Kldwell, 1981) and Is produced by a circular aperture which, when mapped on 
the Earth's surface at the subpoint, represents a pixel having a diameter of 
about 1.16 kilometers for a nominal altitude of 833 kilometers. Because of the 
relatively wide scanner view angle and the constant IFOV, pixels along a scan 
become larger with respect to the ground as distance increases from the satel- 
lite subpoint. Also, the pixel's shape changes as a function of distance from 


1 


the satellite subpoint, ranging from nearly circular directly below the space- 
craft to highly elliptical at the extremities of the view angle (see figure 1). 

A significant amount of overlap Is evident between adjacent pixels along a 
scan. This Is explained by the fact that the angular displacement between 
adjacent pixel centerpolnts Is 'approximately 0.945 mllllradlan, while the 
diameter of the IFOV Is about 1.4 ml 111 radians. Pixel overlap Is also 
significant between adjacent scan lines, with overlap Increasing toward the 
scan extremities. 

Techniques for area calculation of various land cover types based on pixel 
counts must take pixel overlap Into consideration. The method presented here 
circumvents the problem of overlap by calculating the ground area of a pixel 
defined by boundaries which bisect perpendicularly the distance between adja- 
cent pixel centerpolnts. The resulting area, which we will refer to as the 
effective pixel size. Is shown In figure 2. Like pixels, effective pixel size 
Increases quasi -exponentially with distance from nadir. By knowing the effec- 
tive pIxeT sizes and the number of pfxeTs falling on a surface feature such as 
a lake, the area of that feature can ^then be determined. 

3. DERIVATION OF A PIXEL SIZE FUNCTION 

An exact function for determining the effective pixel size was derived from 
characteristics of the Earth-satellite geometry (see figure 3). While the 
effective pixel size Is defined by Its length and width, the function applies 
only to the length since the. width (distance between adjacent scans) can be 
considered very nearly constant. The equation Is simply an application of the 
law of sines plus an arclength formula. Calculations are based on the 
assumption of a spherical Earth. 



Relative sizes of selected pixels along a scan line as projected on the Earth 
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The measurements shown In figure 3 are as follows: 

h * 833 kilometers (nominal height of the NOAA-6 satellite above the Earth) 

R ■ 6371 kilometers (the mean radius of the Earth) 
a ■ satellite nadir angle 
e • satellite zenith angle 
e ■ great circle arc 

By the Law of Sines, SI j} - $ • fnrjjf* 

♦ ■ e - a since all angles of a triangle must sum to 180** • 

The steps for pixel length determination are as follows (using radians for all 
angles): 

1. Determine a x- j • (x-1) (0.000945 radian) where x > pixel no. 

2. Determine *x-l using the law of sines 

3. Determine a x _i • vx-1 - ®x-l 

4. Determine ax, *x» and ax 

5. Determine ^ ^ - fx-1 

6. Determine ardength x ■ Ra^. 

The above steps are simplified Into the following function: 

Arclength x ■ R{arcs1n[a sln(bx)] - bx - arcsInCa s1n(b(x-l))] ♦ b(x-l)} 
where, 

arc1ength x ■ pixel length for pixel x 

x ■ pixel number from Inside nadir pixel to outside pixel (1*1024) 
a - 1.131 - JLjJl . 637 $j/i 8 — 
b ■ 0.000945 radian 
R ■ 6371 km. 
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A graphic Illustration of effective pixel length plotted against the nuaber of 
pixels from nadir Is presented In figure 4(a). It Is evident that little 
change In pixel size (and resolution) occurs within 500 pixels of nadir. In 
contrast, pixels In the 740 range from nadir have about twice the effective 
pixel size as those at nadir. Pixels at the far edge o* the angle of view 
(1024 pixels from nadir) are nearly six times the length of the center pixels 
Cf 1 9 * 4(b)]. The effective pixel lengths were found to range from 788.5 meters 
to 4568.5 meters. This corresponds to effective pixel areas ranging from 
0.8624 square kilometers to 4.9970 square kilometers [See fig. 4(c)]. 

The effective pixel lengths, widths, and ground areas for all pixels between 
nadir and the extreme view angles were calculated and are presented In the 
appendices. Appendix A lists the results determined for NOAA-6 AVHRR data 
(satellite was launched June 27, 1979). The NOAA-7 satellite (launched June 
23, 1981) was placed In a slightly higher orbit (nominal altitude of 848 
kilometers) resulting In slightly larger pixels when mapped on the ground. 
Appendix B presents results of effective pixel dimensions for NOAA-7 data. 

4. ACCURACY ASSESSMENT 

Results of the pixel size function were tested on NOAA-6 data to estimate the 
areal extent of ground features. Several lakes within the continental United 
States, ranging from 48 square kilometers to 1470 square kilometers were 
chosen for the test. Since water Is generally separable spectrally fr vn land 
In the AVHRR Channel 2 data (0.725-1.100 micrometers), lakes represent Ideal 
features for testing accuracy of areal mapping. The lakes were selected such 
that their positions within an Image would range from near nadir to near the 
extreme edges of the view angle. Pixel counts of the lakes were performed 
from visual displays of NOAA-6 Imagery on CRT's. The Images were enlarged so 
that Individual pixels could be counted easily. Pixel positions away from the 
scene center were also obtained for all water pixels. 


7 


STATIST! TAL ANALYSIS SYSTEM 


ORIGINAL page is 

OF POOR QUALITY 


• • • 

• • * 

• • • 


; o 

> ITT 
1 OS 




; o 

‘ tf? 
00 


• • 

• « 


o 
► m 


o 

m 

vO 

§ 

<o 

© 

in 

n 


t O 


; © 
► m 
: co 


' © 
r© 


; © 
► n 

CM 


J © 
: © 

' CSi 


, © 

’ in 


£ C 
£ £ 


s 

e 

m 

2 

© 

n> 

s 

© 

n 

S 

© 

n 

§ 

© 

n 

g 

© 

in 

s 

o 

n 

© 

s 

n 

CM 

© 


n 

CM 

© 

r-* 

n 

CM 

© 

'•s. 

in 

CM 





co 

ro 

CO 

ro 

CM 

CM 

CM 

CM 






© rv 


C 

n 


sjaiau ui ui6udt [avid aAiisa;^ 


a 


Nadir Number of pixels from nadir Outside 

Note: 046 Observations hidden. pixel 

Figure 4(a).- The relationship between effective pixel length (meters) 
and number of pixels from nadir for NOAA-6 AVHRR data. 
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Figure 4(b).- Ratios of effective pixel lengths away fro« nadir to the 
effective pixel length at nadir for NOAA-6 AVHRR data. 
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Using the pixel counts, pixel positions away from nadir, and the results of 
the pixel site function, the areal extent of each lake was estimated. These 
estimates were then compared with areal measurements of the same lakes derived 
from Operational Navigation Charts (ONC's; scale: 1:1 000 000) using dot grid 

overlays for areal measurement. The estimates from the-NOAA-6 data using the 
pixel size function compared well to those made from the maps (generally 
within 5 percent). The main source of error resulted from Inconsistency In 
determining whether pixels falling on lake shores were predominantly land or 
water; also, error may have resulted from changes In lake size after the lakes 
were mapped on the ONC's. Automated discrimination of water from land would 
probably provide more consistent results. 

Since subjective judgement contributed significantly to the error found In the 
tests discussed above, a more theoretical approach was taken to better quan- 
tify error associated with the pixel size function. Basically, deviations of 
actual pixel dimensions from those determined by the function can occur as a 
result of (a) a nonspherlcal Earth, and (b) slight variations In the satellite 
altitude. 

Although both alter the distance between the satellite and the ground, the 
nonspherlcal nature of the Earth accounts for most of the deviations from the 
calculated values. At nadir, this contributes a maximum of 1.3 percent error 
In the calculated pixel dimensions at the poles, and .6 percent at the equator. 
At the far edges of the view angle, a maximum of 2.9 percent variance occurs at 
the poles, and 1.4 percent at the equator. The best fit occurs in the middle 
latitudes. Deviations resulting from variations In the satellite altitude were 
not considered significant, because the orbits tend to become stable and nearly 
circular with time about the Earth's center. 

5. CONCLUSIONS 

The pixel size function promises to be a useful tool for determining areal 
extent of surface phenomena as detected by the NOAA-n sensors. The function 
incorporates pixel overlap since it was designed to derive effective pixel 
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sizes rather than the full ground area within the IFOV. The function can be 
adapted easily to automated procedures, and has potential for monitoring 
dynamic phenomena. In addition, the graph and tables of effective pixel sizes 
provide quick references for manual estimates of data resolution, and areal 
extent of ground features. 
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APPENDIX A 

PIXEL POSITION AWAY FROM NAOIR AND THE PIXEL 
LENGTHS, WIDTHS, AND AREAS 










APPENOIX A 


PIXEL POSITION AWAY FROM NAOIR ANO THE PIXEL 
LENGTHS, WIOTHS, AND AREAS 

The pixel position away from nadir and the effective pixel lengths, widths, 
and areas in meters are included in this appendix. The calculations refer to 
the NOAA-6 AVHRR data. 
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•92722 
093071 
093422 
093776 
094132 
094490 
094050 




895! 
095943 
096312 

096603 

097046 

097431 

097909 




896189 

1ST' 


I * T 

L.3 

1.7 


093.0 

093.0 

091.8 
093.4 
093.4 
093.0 
093.4 
093.4 

l093.fl 

,093.0 

1093.3 

093.4 

1093.0 

093.4 

093.4 
093.0 

093.4 

093.4 
093.0 

093.8 
093.8 
093.8 
093.0 
093.4 
093.0 
093.4 
093.0 
0*1.4 
093.4 
093.4 
093.4 


099571 

090955 

899341 

099730 

*00120 

900513 

900909 


901306 

901706 


902100 

902512 

902919 

903327 

903710 

904152 

904567 

904905 

905405 

904027 

906252 

906679 

907100 

907539 

907973 

904409 

904047 

909244 

909731 

910176 

910624 

911074 


911524 
9ll< 


901 
912410 


434.6 



« 3 t:l 


WIDTH 

ft 

1093.8 

912094 

1093.* 

911169 

10. 3. a 

911023 

1093.8 

914290 

1393.8 

914759 


037.6 
030*0 

430.4 
030.9 

039.4 

039.8 

440.3 

040.7 
841.2 
441.6 
042.1 

042.5 
443.0 

f 49 043.5 
240 443.9 

044.4 

044.9 
0*5.3 

ns Sit:! 

at W:S 

250 047.7 
?69 040.2 

260 040.7 

261 049.2 

262 049.7 

263 050.2 

264 050.7 

IS! 81:1 

267 ~ 




966.2 
>.7 


«66, 
06T.3 
46 “i .9 
460*5 
409,, 1 
969.8 
870.2 
970. i 
971.4 
972.0 
472.6 


1003.4 
‘ 093.0 
093.4 
093.4 
093.0 
"93.0 
093.0 
093.0 


Ski 

_b0 052.7 

269 453.2 

270 853.7 

m s::l 

I n 311:1 

056.3 

056.9 

457.4 

457.9 

050.5 
459.0 

959.5 






§60 * 

81 :? 


963.4 
063.9 

064.5 
405.0 

065.6 


093, 
093.4 
093.0 
093. H 
003*4 
093.4 
093.0 
093.4 
093.0 

093.4 
193. h 
093.0 
093.0 

1093.0 

093.0 

093.8 

093.0 

093.0 

091.4 

093.4 
1093.0 
‘ 093.0 

093.0 

093.4 

093.0 

093.0 

.093.0 

1093.0 

093.4 

093.4 

093.0 

093.4 

093.0 

093.8 

093.4 

093.4 

093.4 

0*3.4 

1093.0 

1093.4 

1093.4 

1093.4 

1093.4 

1093.4 

093.4 
093.0 

003.4 

093.4 
0*3.4 
0*3.4 
093 • * 

091.4 
093. 4 

093.4 
093.4 
093.4 
093.4 
093.4 
093.0 
093.4 
093.4 
0*3.4 


915230 
915703 
916179 
916650 
9 l 7 1 34 
*17621 
919107 
914595 
919086 
919678 
920071 
920671 

SitWl 


!*£ 
3096 
3604 
* 123 
'9640 
J60 


926642 
926207 
926734 
*27264 
9? 7 796 
*29311 
92H460 
929400 

92*960 

*30495 

931043 

931693 

«W 4 


932700 


933268 
1914 


933< _ 
934341 
91494r> 
936614 
936045 
936668 

937214 
93701? 
934193 
918977 
939*63 
*4015? 
940741 
941317 
941914 
942*14 
*43136 
*4174 1 
* 4434 * 

94495* 

94667? 

*46140 

*46006 

*47427 


*4006^ 


*446 1 
* 4*107 
* 4**39 
*50574 

951211 


*si«f 


*624*< 

*61141 

**174* 

*6444 l 








ORIGINAL PACE IS 
OF POOR QUALITY 


statistical 


ANALYSIS SrSTt* 


lEni;Th winTM 


3§4 

306 

307 
30* 
30* 

310 

311 

m 

313 

i\i 

?!* 

11* 

31* 

5?« 

3?1 

m 

3^6 

$ 

378 

3?9 

310 

111 

33? 


*73.? 
073.8 
§74.4 
§75.0 
§75.6 
§74.? 
§74. § 

877.4 
§7§. 1 
878.7 
§79.3 
§79.9 
§80.6 
881.2 
881 .8 

882.4 
883.1 
§83 .8 

884.4 

§85. I 




186.4 
§87.0 

887.7 
8§8.3 
§89.0 
§89.7 

890.3 
§91.0 
§9f.7 
§9? » 4 

893.0 
§93 # 7 
§94.4 

894.1 

894.8 

896 . 4 
897.? 

897.9 

898.6 

345 §99.3 

346 900.0 

347 900.7 

901.4 
90|.2 
90? . 9 

903.6 
904.3 

904.1 

905.8 

906.8 

907.5 
908.0 

908.8 

909.5 


917.9 


093.8 
093. § 

091.8 

093.8 
093.8 
093.6 
093*8 
093,** 

093.8 
09 J. 6 

091.8 
093. 

091.8 

093.8 
093. § 
093.* 

093.8 

003.8 

091.8 

091.8 

093.8 
093.6 
093 . M 
093.8 
093.8 
093.8 
093.6 

093.8 

091.8 

093.8 
093.- 

1091.8 

1093.8 
1 09 3 . w 
1091.- 

1093.8 

091.8 
093.** 

_ 003.8 
\093.a 

1091.8 

1093.8 
1091. 8 


4wf <t 

Q44*)0s 
94575? 
9444 1 ? 
9S70 ?4 
047 7 4 l 
948409 
949081 
9S974S 
° fc 04j i 

SIU* 

94?4§0 

943169 

9M640 

964455 

964258 

946942 

964646 

94734? 

968071 

948783 

94949m 

97021m 
970937 
971641 
9F?3M8 
971M8 
971861 
974667 
975 1?7 
974069 
074814 
97756? 
978.314 
974066 
970826 
960464 
951340 
98? 117 
98?087 
981440 
984437 
9*5216 
OH5999 
984786 
987474 
9*8346 
989141 
989960 
99076? 
99)467 
997374 
993187 
99400 1 
994 0 1 9 
99464 1 
996466 
997294 
9V81P4 
998949 
999797 
1000439 
100)4MT 

)00>i3l 

1003163 

IOCUO30 

1 004694 
1004767 
10066?? 
1007491 
1 0081M 
1009238 
10)0117 
10 10999 
101 1 8*6 
101 ?774 



Sli:J 


085 LENGTH -fOTH Ah** 


10 13647 
1014441 
10)4441 
l 0 { 6366 
017773 
018153 
0 1 9097 
) 070015 
1020934 
of 1861 
071789 
1011771 
10?4657 
1074696 
1026619 
1027464 
1078437 
102939) 
1 0 *0 349 
1 031 110 
1017174 
1013245 
1 0 ^4? 1 7 
1635)94 
10341 74 
1037149 
1038147 
10191 39 
1040134 

IKSiJ? 

1043)45 
1044156 
) 045171 
1046190 
1047213 
1048240 
049171 
040106 
051145 
052388 
1041434 
I 054486 
104454 1 
1054400 
1047663 
1048731 
1059802 
1040878 
10619*7 
1061041 
1064129 
1064221 
10663)6 
1067418 
1068523 
1069612 
1 070745 
1071061 
1077985 

10741 M 
107824? 
10 76377 
1 077516 

1078649 
1079807 
1 080960 


109§. h 


1093.4 

1091.8 

1093.0 
l093.H 
)093.§ 
1093.* 

1091.4 
1093. A 

1091.0 

1093.8 
l 093 • 8 
[09 
L 09 
[09 
[09 
109 

091.8 

093.8 

1093.0 
1093.0 


. 0 
.8 
. 0 
.0 
.§ 




993.6 

994.7 

995.0 

996.8 

997.9 


1091.0 

1093.0 
)091.4 

1093.0 
1093.8 

1001.0 

1093.0 

1091.0 

1001.0 
}OO3.0 
1093.0 
tool.® 
1093.0 

1093.0 

1 103.0 

1*95.0 

1003.0 

1003.0 

1093.0 

1093.0 

1093.0 

1001.0 
) 093.0 
1093.4 
1093.4 
1093.8 

1093.4 
1093.4 
1091. 
i 001.0 

1093.8 

1093.4 

1093.0 

1093.0 

1093.0 


10821 17 
1003278 
1004**4 
1 1)0461 4 
1046789 
1087966 
1009141 
1090340 
109)53? 


4-4 


ORiCliV.;, 

OF POwU QsiKLh i 


STATISTICAL 


A N a l r % 


S Y S T F * 


OPS Length «mTH AWFA 


OPS LENGT* WIOTH A-ra 


467 999.0 1 093 • 4 

ASP 1000*1 1003 . « 

469 1001.? 1093.8 

460 1002.3 1093.A 

461 1003.4 


46? 1004,6 
461 1005. T 

464 1 006 .6 

465 1007.9 

466 

46 7 
444 

469 

470 

47 1 
47? 


1003. * 

1003.6 
1093.4 
' 093.4 

093.6 
093.4 
093.0 
093. -I 
093. « 
093.4 
_ 093.4 
1093.4 
1093.4 

1093 . 6 
093.4 

093. x 
093.4 
093.4 
093.8 

KM 

093.8 
093.« 
1093.4 
1093.4 
1093.4 
J093. 6 
093.4 
.093.4 

> 833:8 

1 093.4 
093*4 
093.4 
093.8 
093.8 
093.8 
093.4 
093.8 
093.8 
093.8 
093.4 
093*8 
093.4 
003.4 
093.8 
_ _ 093.8 
1060*4 1093*8 
1 06? 1093.4 


1009.1 

1010.2 

1211 :$ 
HIM 

473 lo}7r? 

1815:1 

476 1030.6 

477 1021 . 8 
47* 10J3.0 
47* 1 0?4 .2 
4A0 1025.4 
4A1 1026.6 

482 1027.8 

483 1029.0 

484 1030.2 

HU :* 

111:? 


492 1040.1 


495 10*1 

496 1045. 
1046.- 
1047.7 
[049.0 
1050.3 

"> 11:8 



io9 c no 
1091932 
1095138 
10963SO 
l 097566 
‘ 094?86 
110001 1 
' 012^1 
0747b 
1103715 
1104969 
1104?08 
2107461 
04720 
0994 J 

11331 
3883 

. 1*37? 
1 J1746S 
‘ 1496? 
20266 
673 
085 
24203 
25625 
124453 
124146 
129524 
l 10467 
132215 
1133569 
1134927 
1 136291 
137660 
39035 

40414 
1 41799 
14318V 
1144545 
46946 
47! 


• 1 *» 

r 


i 1 

m 


510 ) 0*3 

511 1064.4 

512 1066.7 

513 1067.5 

514 1068.9 

515 1070.3 
514 1071.6 
517 1073.0 
514 1074,4 

519 1074.8 

520 ) 077 .2 
1074.6 
1040.0 
1081 .4 
1082*4 


521 

522 
573 

524 

525 

576 

577 

528 

529 

530 

531 

532 


1044.7 

1085.7 
1087,1 
1048.5 
1090.0 
1091.4 
1092.9 
1094.3 


1093.4 
1093. H 
1093.8 
1093.8 

1093.4 
l OQ3 . 4 

1093.4 

1003.4 

1001. 4 

1093.4 
1093.8 

1093.4 

1093.4 

1093.4 

1093.8 

1093.4 

1093.4 

1 '-n.A 

1093.4 

1093.4 

1093.8 

1093.4 

1093.4 


J47392 

48404 

, IM I8 

073 
4506 
1165946 
1157390 
1164841 
1160297 
61768 
63226 
164699 
1166177 
1167*62 
1169152 
1170647 
1177149 
1173667 
1175170 
1 1 76649 
1 174214 
1 179745 
1141242 
1182425 
1 184374 
1 185970 
1 187490 
t 180057 
l l 90630 
1 192709 
119J795 
1196146 

1 19694* 


533 109S.M 1093.* 

534 1097.1 1093.8 

b35 1098. 8 

636 1100.2 
537 1101.7 


lo93.9 
1091. ■» 
1093. fl 
1091. rt 
1091. A 


538 1103.? 

519 110*. 7 
5*0 jio *. 2 1091 . i 
3*1 1107.7 l 0 9 1 . * 
5*? 1109.3 1091. J 
5*3 1110.* 1093.* 
8 ** 111 ?. 3 1*03.9 
5*5 1113.9 1 o« 3 . « 
5*6 1115.* 1093.* 
5*7 1116.9 1003 .* 
5*8 1118.5 1091.* 
S*9 ll?0.1 1093.4 
5**0 1121.6 109J.A 

551 1123.2 l"93.a 

552 112*. 8 1093.* 

553 1 5 *.* 1093 .** 

5*9 1128.0 1093.* 
559 1129.* 1093 . » 

596 1131.2 1091.* 

597 1132.8 1093.* 

598 113*.* 1093.9 

599 111*.0 1091.* 

5*0 1137.6 1093. M 
5M 1 1 19.3 1 093.9 
59 ? 11*0.9 1093.8 
5*1 11*2.6 1.193.3 
5** j 1*9.2 1093.9 
5*5 11*9.9 1093.9 
1*6 11*’.* 1091.9 

5*7 11*9.2 1093.* 
5 ** 1150.9 1093.9 
5*9 115?. 6 1 »S3 . a 

570 US*. 3 1093. a 

571 115*. 0 1090.9 

57? 1157.7 1093.“ 
573 1159.* 1003 .* 
57* 1161.? 1093.9 
575 11*2. o 1093 .* 
57* 116*.* 1093.* 

577 1166.4 1093.8 

57* 116*. 1 1091.9 

579 11*9.9 1093.9 


5*0 1171.7 1003.9 
5*1 1171.4 1093.9 

5*? 1175.2 1093.9 
5*3 1177.0 1093.* 
5*4 1179.* 10 Q 3 .* 

5*5 1180.* loon.* 
5** 11*2.* 1 nfli . 4 
587 11*4.2 1093.4 

5*8 11**>.0 1 093.9 
5*9 15*7.9 1 o o 3 . 9 
5*0 1189.7 1 * 93.9 

4*1 11*1.* 

59? 1193.4 

593 H9«.3 


394 1197.1 

595 1199.0 
59* 1200.9 
507 1202.* 


1 093 . 

1 093.4 
1 093.9 
1093 .* 
1 090 . ■> 

1 093.4 
1093.4 

50 * 1204.7 1090.9 
SOQ 1206.4 

*00 1 ?08 . 6 1 OQT # *4 

6*1 1?1U.* 1093. t 

* 0 ? i ? l ? . 4 1 n o 1 • - 
**3 1*14.3 1 
60 * i?le.? 111 Q 3 .- 
* 0 * 1 ? 1 fl . 2 1093 .? 
404 1??0.2 1 ^ 03 .- 
607 1222. 1 1HQ3. - 

604 1224.1 ; 0 g 3 . - 


1148688 
1 ?on igg 
120141s 
1201438 
1208067 
1206703 
1 204646 
1200993 
1211648 
1213310 
12U978 
121466? 
1214333 
12200?! 
1*21715 
1223416 
1225124 
1224M38 
12*4669 
12JH247 
1*1*02? 
1213763 
1236512 
1237267 

1 239030 

1240799 

12A?*75 

1244158 
l 2 4 A I 4 9 
124794S 
12H9751 
12S 166 A 
1*6338? 

1 ?552"8 
12*704* 

1 ?»5«M82 

12^0731 
126PS86 
1 264449 
1244319 
1268197 
1270083 
1271976 
127147*5 
1275784 
1 277700 
1270*24 

1*81565 

1 261494 
1286441 

1287 39S 
1289358 
1291 129 
1 ?9i?r7 
1 ?oc>g j 
1297258 
1 2^*9 J 
i 3 u 1 101 
1 101120 
1 3 *' 6 34 7 
1307382 
1 t94?6 

1 3 1 1 A. 7m 
1 3 t 163o 
1 3 1 * 6 , 1 * 
1117463 
13107*9 
1 721^63 
L 1 21944 
1 3 7 7 

1 i?8ig; 

1 730725 
1 3 7?4* j 
\ 6 64 *i i»9 
i 7 1476** 

1 33«9f 8 




ORIGINAL PAGE IS 
OF POOR QUALITY 


STATISTICAL ANALTSIS S v S T E 


0*5 length mOTH area 


OHS LENGTH t OT m i**A- 


&09 
61 A 




6*1 

3:1 
. 2*1 
34 .[ 

36.] 
38c 

. I8:i 

15 


M 

613 
414 

614 
616 
M7 
6 
6 


ii 


6 U46. 4 

620 1244.5 

621 1250.6 
4?2 1252.T 

“ 1254.4 
1 ?56 . 4 
1259.0 
261.? 

263.3 

265.4 

267.6 

269.8 

271.9 
274.1 
274.3 

274.5 

240.7 
263.0 

84.2 

8 7.4 
9.7 

£ 1:1 

?96.5 
>96.4 
01.1 
503.4 
505.7 
504.1 

tt!:5 

m 

llVA 

524.7 

l;i 

1334.4 
[336. « 


;4 

65* 

659 

660 
66 1 
66 . 
643 
664 
645 
666 
667 
666 

470 

671 

672 

673 

674 
6 74 

676 

677 
676 
679 
6*0 
641 
64? 
643 
*44 


1091.8 

1093. A 

1093.* 
1093. A 
093.* 

093. 8 
093. A 

093 • * 
093.8 
1093. A 

1093. A 

1093.8 
1091. M 
1 093.4 
1093. A 
1093.6 

093.8 
093.8 
093.4 
093.8 
093. 1 

091.6 
093.8 
093.8 
093,® 
093.8 

093.8 
09 3 • A 
093.8 
093. A 
093.8 
093.8 
093.8 
093.8 

093.8 

043.8 

093. A 

i093*4 

093.6 
093.4 
093.4 
093. A 

093.8 
093. * 
093 
093 
093 


1 347873 
l 349882 
13*2100 
1354327 
1356564 
1 3S4H09 
1361 064 
1363324 
1364603 
1367487 
1170180 
137768? 
1374794 
137711* 

) 379444 

1361749 

1384U1 

n 86502 
88873 
13° 1?5* 
1393645 
1 3441R47 
1 3944 “b 
14006 0 
1403- 2 

1404* ,4 
1404* )♦> 
1410664 
1413141 
14 562/ 





0 1339*3 

1 {341.8 

149.2 
151 .4 
54.3 
~ 6.8 
9.4 
.62.0 
364.5 
367.1 
369.7 
372.3 

13?*:: 

1380.2 

1382.0 

138*. S 

1388.2 

1390.4 
1 393. a 
13»8.3 

1399.1 

1*01 .6 


093.8 

10.3.8 

10.3. A 

1 093.8 
093.8 
093.8 
093.8 
0.5.8 
093.8 

1093.8 

10.3. x 

10.3 . 8 

10 . 1.8 
i 0Q3.8 

1093.8 

1 0.3.8 
10.3.8 
10.3.8 
1 0«3.8 

1 0.3.8 

1093.8 

10.3.8 
1093. 3 

1 093. 

1093.8 
1 093.8 
l"93.8 


1*1 ... 

l*|082i 
U?3l*3 
1*25870 
1*28208 
1*30758 
1*33316 
1*35886 
1*38*68 
14*1061 
1**3665 
1**6280 
1**8907 
1*515*5 
1*5*1.* 
1*56855 
1*59527 
1 * 6?21 1 
)*6*907 
1*67615 
1*7033* 
1*73066 
1*75809 
1*7886* 

USl??i 

1466904 
1 4H97 0 a 
14*2524 
1406^54 
14*4146 
l 4fl l 0 ♦ 4 
1501416 
1^,147*6 
1*09649 
1 9 1 2694 

1615512 

16 i A444 

1*213*4 

1524344 

1*27317 

1630102 

>*31?49 


f |3 

W 


7?4 

7 r 

725 

7?9 

?« 

?« 

734 

735 

736 

737 
734 
734 

740 

741 

742 

743 

744 
^45 

746 

747 
744 

744 
760 
741 
7 4? 
743 
764 

745 

E* 

788 

789 
760 


0.3,8 
.093.- 
1093.8 
093.8 
093. h 


A ^ 

1*53.3 

1*56.$ 

liiVA 


. J63.3 
1566.4 

1470.3 
573 ♦ 4 
577.4 

581.0 

584.6 
.588.2 

1541.4 
1§95.5 

1499.2 

1602.4 
1606.6 

1610.3 

614.1 
417. A 

621.6 

1625.4 
1629 . 2 
1653.1 
1636 . ^ 

1640. A 
1644.7 
1648.6 

1652.4 



1093. A 
* 093.4 
093. A 
093. A 
69 1 . A 
1093.4 
1093, M 
OOJ.A 

1093. H 
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Figure B-3.- The relationship between effective pixel area (square kilometers) and 
mmiber of pixels from nadir for NOAA-7 mVHPR data. 
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V 3 *0b. 

7 7 “>6* O 
77*671 
’3*67v 
?3 c 00 #i 

73-,/n.i 

/3-M2 

? 8 K! 

7 io7b*> 
735779 

0^79* 

73^02? 

7 3">0**0 
73-871 
7 3— o vri 
73-9?b 
M^9<7 
73-**b 
7J-0P2 
7J6J5 7 
73^g93 
73*121 

75->« i 2 

73r30..' 
73? j«»* 
73*> J93 
73-*- J 
; 3**9- 
7 3*6—6 
7 3noO v 
?3*69o 
7 3-713 
73*772 

q:s 3 £ 

73-''*?o 

737o^J 

/ 7 709u 
737156 
737226 

?JWS 

7 3 7***6 
73752* 
737603 
737*92 
7 377* J 
737^*6 
T37v31 
73*0 1 7 
73 J l‘"> 
73*19* 

73^377 
. 3**71 
7 " 7 

? 

73-7*3 
’ 3 * 66 — 
7 3-^66 
73Lig7*l 
^39 175 
7 392 9 J 
^79J91 

’ 7u^o v 

7 J-6 l J 
7 79 I? ? 
7 3-6-c 
? 3 v* 5 v 
7 *.»u 7 ? 

T - 1*7 


7* 

7 - 

/- 

7- 


005 LENGTH 9|utw 


7T 805.6 

78 805.7 

79 *o5.0 

80 006. 0 
81 8u6,I 
62 HOb * 3 
83 8 »> 6 , * 
6* i?06.5 

85 806.7 

86 bu6.b 

87 607.0 

88 8o 7 . 1 

89 807.3 

90 807. S 

91 807.5 
9^ du 7. Q 
93 807.9 
9* 808.1 

95 808.3 

96 800.* 
97 808.6 
90 §06.0 
99 808.9 

100 809.1 

101 809.3 
1 0$ 809.5 
103 809.6 
10* 809.8 

1 05 810.0 

106 810.2 
107 8] 

l0 $ i\ 


s 

813:5 


137 616.6 

\# 5l?:i 

l4.«i 817,6 
1*1 817,8 

14*2 818.1 

1*3 010.3 

1** 8U.0 

14*5 al8.8 
1*6 019.1 
1*7 019.3 
1*0 *19,6 
1*9 Mv.* 
ISO 820.1 

i|l *|o.- 
152 820.7 


3 1 * 

— — c 
bn 7 
b9- 
7* 0*2 
7* 952 
7 - [ 0 -* 

Md/ 

7*1 jSi 

7* ! 

7* 1 o2a 

7- , 7-0 
/* 1 *A 7 

f vt-n 
/ 4/ 1 VO 

3* l 

/ *. ^4* H - 

7 * - 6 3 ? 
7--7Q » 

7 — — * 

?- ; 0 9 7 
7*^2*J 
7* A* l 1 
;* o?i 
7*3732 
7*36*0 
7*—05* 
7*-2?S 

7 — J9 j 

7 -*or J 
7*~7 3- 

7 — 'f o 7 

/*-«i 4 1 

7*52*0 
7* , -»— 3b 
7*-o IS 
/--* 7 9o 

7*->*7* 
?*- 16* 
7*- jSi, 
7*^0 lb 
?*-> 72- 
7--* v 1 v 

ww 

7* 7bo- 
7*77.ic 
7^7902 
7*- lu J 
7*-j^7 
7— M 0 l 2 
?—7l6 
7--* ^ 7 
7* * l 3 7 

f * V J 4* •* 

T—*6*V 
7*^ 777 
? «* •*.. 
’5 2lJ 
7^ - *U 
/ 5 r»o e 

75i 1 
?*\ J3 3 
’* t o^c 

r->i 79^ 
7 9 y «j ?o 

7 * v ^ 

,'07 7 A- 
* 

7 * 

, - -s ■. 

Si 7- 2 
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original 

OF POOR QUALITY 


166 

167 


8 


STATISTICAL - 

005 length r c t - a.£a 

9 Y5«*«***0 

7S-7.M 
1 9 75-90J 

[9 75->2”9 

l 9 755*.*o 

1 9 /Q-72d 

.9 7559*0 

19 7S-c*-5 

l 9 75 m13 

1 9 75-779 

19 757-.- 7 

14 /57317 

I 4 ?578*-i 

19 757tfoi 
19 7S-1J7 

j 9 /•**.! •» 

>9 7 S-«s9^ 

1 9 7S-973 

19 7S-<iS3 

i 9 75*534 

l 9 75*626 

l* 76 113 
i 9 76 '**<13 

1 9 7 6 &*•• 

19 7* y*n 

1 9 761283 

19 7M5* v 

19 7Mfl79 
19 7f» *> l 79 

I 9 76.-*-£ 

! 9 ^7*0 

19 7-jtf92 

1 9 76 3*0*» 

19 7*m%i 

4* /***o£2 

1 9 7*-33o 

IQ 75-oSl 
19 /o-9*9 

19 7*-*00 

19 

19 7*5932 

1 9 7<WS7 

19 7a65*** 

L 9 7*5*912 

19 7**72*.J 

•9 7*7575 

• 9 7* 79 l »J 

19 76-2*0 

19 70-50*. 

19 7*-92* 

I j 9 75-250 

19 75volO 
19 7^950 

19 77*' JO** 

’ 1 9 77 *j5J 

I I 9 77 i u 0 5 

•19 / 7 i J5o 

• 19 77171** 

»19 77>o7 1 

>19 7 7 . ^ *♦ J i 

>1* ’72702 

i|4 

• l^ 773^> u 

M9 ?7 4HHO 
► 19 7 7 «*^S 7 

8*?. 9 9 4 9 77.02- 

6 * 3.3 '»!'» JJ^oni 

8*3.7 4)4 ?7-,j76 

O**.! 41* 77^753 

9*4.. 5 41 * ??M 3<2 

**5 . 0 *1* ;7-b 1 j 

**5.* 9*9 77^o^o 

6*5.8 * 1 * 

s*6.2 9.9 iZ 7 ^3 

B*»«5.e *lv 7 7-’J6< 

•* 4 * 7.1 *19 ' 7 -..n 


L r s l 


t 5 I L * 


O0S LENGTH *IL»Th 4ntA 


1 ^ W W w 

195 03*. 1 

196 »n*.5 

197 63*.. 9 

198 835.2 

199 835.0 

200 836.0 

201 036.3 

202 636.7 
I 037.1 
* 037.** 
I 637.0 

> 630.2 
' 030.6 
1 039.0 

> 039.3 
I 039.7 
L 0 * 0.1 
\ 0*0 .5 


6*7.5 
0*7.9 
0*6.3 
8 * 8.6 

IS:? 

ii'l-A 

651.0 
051.* 
__ 051.9 

2*0 052.3 
?*1 052.6 


& 

III 


>6* 863.9 

65 86V. * 

66 86* . 9 

67 665.* 

68 865.9 

69 666.* 

70 867.0 

71 867.5 
!72 868.0 
73 866.5 
7* 669.1 
“ 869.6 

efo.I 

R?:i 

!»:? 


\n 

E?i 

b 


>81 87|J 

282 673.* 

283 87*. 0 
28* 67*. 5 

285 875.1< 

286 875.6 

287 676.2 
2e8 676.8 
28* 877.3 


293 679.0 
29* xhu.2 
>9* ^8.1.6 
>9* del.- 
29 7 . J 

?9* **2.0 
?99 003.2 
300 003*0 
3»)l 0 5*.** 

302 005.0 

303 005.6 
30 * 005.2 


77*i0* 1 
77^36 
77^o53 
7* >u3j 
y** •*♦ j** 

M-.637 
7 ?: 2*? 
7*1 6*** 
7*205* 
/«3**7j 
7*<00j 
70^299 
7 A 1 7 1 o 

*p4# 

75-9* 1 
7 0^**«) 7 
7**6 35 
7*-32*5 
7*oo9? 
7*7 1 3 1 
7*7a<s7 
7**u0O 
7H****0 
7*0009 
7.09 33*. 
7*97*4 
79 ‘c3*. 
79 '0* l 
7*113* 
7915*9 
7Q?j*. 7 
/926‘* 7 
79?9** 
79)** 3 3 
79^9* 

7 — J67 
79*.036 
795 jY 1 
79^ 7*0 
79*i2h3 
79*74*2 
79 7??*. 
797700 
79*19* 
79^002 
799172 
799606 
*OO10U 
0m»o57 
601157 
wo i 060 
?02 ln2 

.03177 

*0 l0*n 
? 0*201 
-•‘**716 

- 7f> 
-0*30 1 

- T J2-» 
-» 7 a5 7 

JMS 
- 0-922 
-O 44*5* 

• t%499r 

- li«53<? 

;»UR 

;m|s 

- 32^7 

-t '03- 

- j* i 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


ST*TISTIC«l 
08$ LENGTH *IeT- 4«t.» 


* L r $ l $ stSIch 

OB' length »IyT* »>'t* 


JOS «86.B 
J06 68 7.6 
JOT 888.0 
J08 -‘ad.o 
JtiO 889.2 
310 089.9 

U Si:? 

313 HQl.d 

5 [4 8s>a.<* 

31? §93:? 

31? b9-.3 
31 A e9-.9 

319 e<^5.6 

320 b9b.2 
32! A9b.9 

322 b*7.5 

323 b««.2 

324 BQB,? 

325 «99.5 

326 9A0.2 
32? 900 6 9 

lU 1X1:1 

330 902.9 

331 903.6 

332 904.2 

333 906.9 

Ms ?8|:S 

336 907.0 

337 9'»7 . 7 

338 9o8.6 

339 OoO . 1 

340 909. ft 
3'*1 910.5 

]o 9 ;|:§ 

i+l oj%:t 

367 91*. u 
348 915.6 
369 916.3 
350 97.0 

5f 1 2 7 -S 

52 918.5 


B IM 

Itl W:t 

385 92b.- 

366 929.2 

367 930.0 

368 930,6 
169 93;. o 

37n 932 . 4 
37! 933.2 
172 954.0 

73 93^. 6 

74 935. « 

7* 9}6.*. 
174 937.2 
377 93b. 3 
3 7<J 938.9 

379 939.7 

380 9-u . 5 


• 1-95 1 
-»15*1- 
5 1 *0 7© 

- -»o-o 
-17215 

- 77ba 

- ^ jr*2 

nl-939 

;h\? 

??1 oM 
">->-S3 

JV)47 

- *J6— 

-2*40-0 

» 9o 
ta 2*b*>5 7 
-2 oo64 
-27279 

r ?7b9J 
r2-51o 
r.29130 
-i1^7<2 
a? * 37 7 
rhuns 
o3 1 635 
• 3?2^7 
?5?9„3 
n33b-l 
63-181 

83-o24 

o3S-70 

;mt 

t* j 7-2 i 
-3 a ojii 
ii-739 
•s 3— n 1 

-4*' U66 

r-o73J 
©— I j 

—2375 
-4275 1 

•*• j— 2 9 

— iju 

-—4* ?9 J 

-.♦-.••f* > 

*4r 109 

— nOO 1 

4 — 7s5o 

-«.-9So* 

— *o57 
•S J43 

-5 1 u ?2 
783 

<53213 
-,6/*33 
*5*60 5* 
-5^ jnr* 
■or 1 1 J 
-5-a-o 
*5 * 36 9 
-o - 3 1 o 
-8- j5« 
-*~ol <: 

*49 >• 

-•*14. 

-12950 

-4 .134- 
•4- J25 


SJl:i 

98.3.0 

9— 3.9 
94*8*. 7 
98.5.5 

94.0 . - 
98.7.3 
94*8.1 
9-9.0 

32:1 

955 « 1 
956. (.• 
956.9 

957.0 

95A.7 

959.6 


$ 8:1 

966.0 

064.0 

067.0 
0e8.P 

060.7 

071.7 

071.6 

072.6 

073.6 

076.5 

075.5 
076. «» 

077.6 

975.6 

970.6 
080.4 

081.3 


628 086.3 

629 065.3 

a 357:3 
:S 313:5 

-34 904.- 

-35 991.- 

436 9*2.5 

437 903.5 

43b 99-. 5 

-39 995.6 

**— 0 994.0 

— 1 997.7 

—2 99A.7 

— 3 999.0 

— 1000.8 

—5 1001.9 
—6 0 0 3 • 0 

— 7 0 0 - • 0 

— M 005.1 
-8.9 1006.2 
-50 007.3 

-51 ;oo«.- 
-it *000.5 

653 ioin.6 

•5* 1011.7 

655 1012.8 

656 1013.0 


!»65w80 
■>4-*o57 
74*b2 7 

> 47-09 

-4M 77 
^6^ V5b 

ir.Ul 

-.71313 
•7>I.i 5 
- 7?*0g 
-7 J09© 

* 7—99 
*7-> jil- 

-7-5s! 

9 4 1 9$ 

-A | 023 
-< l 33J 
45*>6b6 
*•0*22 
©4-j61 
©4520*. 
**6050 
•*h-900 
56 7 75* 
ra u 6*ia 

* A *.•»©© 
-9 ‘ J3u 
?9i 196 
^92060 
-9 '*33 

•^98*69— 

-95677 
•W— — b J 
<97353 
© w -2**o 
-99 i — J 
900043 
9009-0 

V«‘l§SJ 
9.V76- 
9“ 367o 
596 
9-5517 
*.iln*.«* 1 

407370 

91-302 

909237 

<-1 *i7o 
*11119 

* l 20t>3 

* l 3 J 1 5 
.1 Wbo 
*1 8.92*5 
9i««a 7 

* l ©eS l 

*P©2 ,t 
>*1-792 
-l^74*o 
,$ • l»7 
-^173*. 
-*•*716 
«<237'i6 
'.JuT.tS 
•»>* 7r><; 

ft 4 . 

*ar£io 

-2-73- 

'•? »rf4 

-11 7 7- 


1 


— 























ORIGINAL PAGu IS 
OF POOR QUALITY 


statistical 

08S LENGTH r I )Th 4,iA 


A -j 


L r * I ^ 


T S T i N 


005 LE^OTH •IGT" 4w t ft 



9)9 
9 i 9 
9 | 9 
919 
91 * 
9)9 
*19 

V' 

9 
9 


[9 
19 
* 
9 
9 
9 

, . 9 

919 
919 
9)9 
919 
919 
919 
919 
9)V 
919 
919 
919 
919 
9)9 
919 
9 1 9 
919 
919 
919 
919 
919 
9 i 9 
*19 
919 
919 
9 t 9 
919 
*19 
9 1 9 
919 
919 


1 1*57^* 
‘•^io 
. i*^9b 

. JliM 
i'fr'.y 

Svil j 
-U94.# 

o* a 7o 
*** 1 > 
oo7 M 
**7Ji 
79*9* 
72o7o 
. 7**>o j 
1 7f>*o> 
* 7 * 65 * 
^oOO j 
**2732 
*97iio 

r o 7 -- 

l*U*i-o 
1***0 2 
1 v)«»Q 7 £ 

WObo 

I> iijs 

i2 33*o 

1? 3«»33 

i2 *7579 
1 ? 97U 
121 1*3J 

l2U0n- 

l?ioib- 

i 2 l o3j- 

i5i j 
l??27*,l 

i i 

l??7i * o 
i???32j 
i p.i is**** 

i?3 J7no 
4230031 
530 ^-)/ 


l. 

I! 



. 2 ’J 34 

.2**U"2 

>?*J07c 

1 ^ 9 ^ 5 Jb 

1 ^90HU9 
?9v44*9«* 
l? *$ 49.1 

. 2 **3*9 7 
1 ?-*n 1 o 
1 J >o-*o 
l 3 • jOo 7 
1 3 3*-0 
i 3«'^'*«* 
Ulofs . 



! ii 



?:» Uij:? 

7<.6 16J*.* 
7h9 '63*. 7 

750 16*. 3. 6 

751 16*7.4. 

752 1651.3 
165C.2 

otv. 1 
66 ^ . 0 
667. J 

1671.0 

167S.il 

1676.0 

16 * 0.0 


HI«S7 

ii®? 

l 32 J*3o 
1 

l l 33liT- 

1 y y * »* W 

1 33 M 9 j 


i .*-232 
l 3*3353 
l 3*7 lol 
l35U#6u 
1*53031 
13*0-13 
1 JS92 1 c 
13-2J2J 
) 1*90*0 

1 3* 7702 
l37o532 
13733*3 
1 376272 
1 379134: 

1 3o2u03 
1 3-*9 ? * 

1 J ■? 7 9 1 J 
1 J90C3O 

1 W3*l 7 

13^079.* 
139*777 
1 * *277o 
1 * 579** 

i+- 0*2- 

1*1 1*00 
1-1-427 
l-l oOo 1 

19,? 1 009 
1-2M9J 
1-27311 
1 — JO 4 * 4 *** 
i-33§9j 

l<*l©75o 
1-3 * q jd 
j ** j l 3 sj 
1 — *6 3-u 
1 -*9600 
1 -S2eJo 7 
1 950 , ‘ > ©3 
1^99333 
1 

1 -03-33 
1-09353 
!-72$4- 

I *7b9*9 
1*793** 
-"27 * o 

i --o 1 j j 

1 — 95JO 
:-i297 a 
i -*o-3 l 

1--94 -o 

IS *3390 

1 — ' * ©9Vi 3 

1 5 1 o-J 1 
1^13970 
l 5 l 7s j® 

l^-Mo 

ij^333 

14 *H ©3 

1372 i 

15 *929* 

l 4-2*03 
4 5-0-93 
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